Background: E-learning involves delivery of education through Information and Communication Technology (ITC) using a wide variety of instructional designs, including synchronous and asynchronous formats. It can be as effective as face-to-face training for many aspects of health professional training. There are, however, particular practices and skills needed in providing patient self-management support, such as partnering with patients in goalsetting, which may challenge conventional practice norms. E-learning for the delivery of self-management support (SMS) continuing education to existing health professionals is a relatively new and growing area with limited studies identifying features associated with best acquisition of skills in self-management support. Methods: An integrative literature review examined what is known about e-learning for self-management support. This review included both qualitative and quantitative studies that focused on e-learning provided to existing health professionals for their continuing professional development. Papers were limited to those published in English between 2006 and 2016. Content analysis was used to organize and focus and describe the findings. Results: The search returned 1505 articles, with most subsequently excluded based on their title or abstract. Fiftytwo full text articles were obtained and checked, with 42 excluded because they did not meet the full criteria. Ten peer-reviewed articles were included in this review. Seven main themes emerged from the content analysis: participants and professions; time; package content; guiding theoretical framework; outcome measures; learning features or formats; and learning barriers. These themes revealed substantial heterogeneity in instructional design and other elements of e-learning applied to SMS, indicating that there is still much to understand about how best to deliver e-learning for SMS skills development. Conclusions: Few e-learning approaches meet the need for high levels of interactivity, reflection, practice and application to practice for health professionals learning to deliver effective SMS. Findings suggest that the context of SMS for patients with chronic condition matters to how health professional training is delivered, to ensure partnership and person-centred care. Further creative approaches and their rigorous evaluation are needed to deliver completely online learning in this space. Blended learning that combines e-learning and face-to-face methods is suggested to support SMS skills development for health professionals.
Background
Health professional training has received much attention in the literature. Ongoing training is an expected part of meeting current registration and continuing professional development requirements for health professionals to support quality care and system improvement efforts. This training takes many forms depending on the workforce, the setting, available resources, service and system requirements, and the changing needs of patients, amongst other factors. The current healthcare landscape is one in which more traditional face-to-face forms of professional development training for health professionals are rapidly being supplemented or replaced with e-learning options using web-based technologies. Elearning is now seen as an integral method of learning for many health professionals; however, more understanding is needed about which formats are likely to best meet the learning outcomes needed for particular contexts, including the provision of self-management support for patients with chronic conditions.
Defining e-learning E-learning involves the delivery of education through Information and Communication Technology (ITC) using a wide variety of instructional designs and formats, and includes synchronous and asynchronous delivery [1] [2] [3] . It is often used synonymously with terms such as 'internet-based learning' , 'online learning' , 'computer-assisted learning' and 'web-based learning'. There is significant diversity in what constitutes e-learning; it can include multi-media, CD-ROMs, webinars, virtual patients, webbased tutorials, interactive online modules with embedded quizzes, and discussion boards. A meta-analysis by Cook et al. [1] stressed that central to the definition is the use of the Internet and the computer to deliver information and interact directly with the learner; to replace, in part or completely, the human instructor. Sinclair et al. [3] provides a more detailed discussion of the definition, also stressing the importance of distinguishing between synchronous and asynchronous elearning in order to more rigorously compare and measure outcomes of different instructional designs and formats. Synchronous e-learning is often mediated by human interaction between the learning and instructor using ITC and/or between learners who use ITC to interact and learn from each other in real time. In contrast, asynchronous e-learning involved more selfdirected learning; it can occur at any time and place determined by the learner, and does not rely on a human facilitator being present.
E-learning versus face-to-face learning
Central to the growing interest in e-learning as an alternative to traditional face-to-face learning formats is understanding how these formats impact the learner; how the learning experience may be similar or different. For example, a discussion involving nurses [4] found no difference in social and motivational maintenance preferences or study strategies; however, information processing habits differed with online learners showing significant differences in reflective observation and abstract conceptualization, and face-to-face learners being more likely to learn by doing. A US study with 20 nurse practitioners/nurse specialists comparing e-learning and simulation [5] found that participants preferred simulation, likely because the emphasis was on the direct translation of knowledge to practice, rather than knowledge for its own sake [5] (p.7). A systematic review of 19 qualitative studies about healthcare professionals' experience of e-learning [6] found the key themes for effective learning were: peer communication, flexibility, support (informal from peers and from instructors), knowledge validation (being tested on what they had learned to consolidate knowledge, incentive to study), course presentation and design features, and use of real world case studies and resources that engaged them visually. A meta-analysis by Cook et al. [1] comparing elearning with no intervention and non-internet delivered learning found large position effects of e-learning on knowledge outcomes, skills, behaviours and patient outcomes compared with no intervention, but these effects were heterogeneous and small when e-learning was compared with more traditional non-internet delivered learning. To understand these outcomes better, Cook et al. [2] then conducted a systematic review and metaanalysis of studies using quantitative measures to compare different types of e-learning concluding that interactivity, practice sessions, repetition and feedback were key features of e-learning associated with improved learning outcomes. A more recent review of randomized controlled trials [3] investigating the impact of elearning on health professionals' behaviour found mixed outcomes depending on the skills being taught and the approach to learning used. Firm conclusions were hampered by heterogeneity in instructional design and quality across the reviewed studies.
Many advantages of asynchronous e-learning have been noted in the literature, including its flexibility and the capacity for learning to be self-paced and traceable, catering to different learning styles, and enabling the learner to review as they need to, as well as e-learning's capacity to overcome resource issues such as time and travel costs, and classroom-learner-staff availability issues [4, [7] [8] [9] [10] [11] [12] . Mahmud et al., for example, argued that e-learning is more engaging than face-to-face and learners are more satisfied with it because it is more interactive and also because of design, navigation and ease of access [13] . A US evaluation of an e-learning case simulation library for nurses in aged care found that it was useful because it enabled learners to apply the cases to diverse clinical contexts [14] . Additionally a Japanese study comparing e-learning and face-to-face learning with 93 nurses [15] found that both groups demonstrated the same learning outcomes, but that the web group had three distinct differences. There was a lower dropout rate and greater flexibility, the online learning was attractive and affordable to a wider range of nurses, and was especially suited to independent and selfdirected learners including those who were stronger in writing skills than in classroom discussion. Additionally, a systematic review of e-learning for nurses noted that the anonymity that it afforded to learners gave some greater confidence to reflect on and mediate their contributions to online discussions [16] . E-learning has also been promoted to meet the educational needs of rurallybased health professionals and their patients, as the tyranny of distance can isolate health professionals and make the option of face-to-face education difficult and often non-viable [17] .
There are also many disadvantages of e-learning noted in the literature, including the need for increased responsibility and self-discipline to sustain motivation, concerns that those with poor study habits might fall behind, experience learner isolation and lack peer interaction to support learning, lack immediate support from teachers when questions/problems arise within an asynchronous context, and that standardized content could limit the ability for adaptations. It is worth noting that technology is intimidating for those with more limited technical skills, unreliable internet/technical access or platform instability potentially disrupting learning. Additionally, there may be distractions for the learner in the home environment where much e-learning takes place, and there may be significant upfront costs for those developing e-learning content [7, 9-12, 14, 18-20] .
However, each of these reported advantages and disadvantages of e-learning must be understood in the context of significant heterogeneity of instructional designs and formats. This calls into question the extent to which firm conclusions can be drawn about the effectiveness of e-learning compared to more traditional approaches or blended learning as noted previously [1, 3] .
Several studies have suggested that the context for elearning matters. Shaikh et al., for example, have argued that e-learning, "needs to be used for the right task…not as a panacea for all medical education" [11] (p.710). Elearning might be useful for helping learners ascertain their level of knowledge and to reinforce and update existing learning; whereas, face-to-face learning might provide greater opportunities for discussion, debate and practicing skills. Hence, how and where content is delivered is important, and balancing the two is recommended [16] . Context might be important in other ways. For example, an Australian study examining 68 metro and rural nurse practitioners' preferences for elearning education [21] found that metro nurses had better access to high-speed internet than rural nurses (see also [22] ). A UK study that surveyed 100 doctors about choice and approach to learning [23] found younger doctors who were high users of technology and more recently graduated appeared to have a deeper approach to learning with web-based approaches (see also [24] ); however, they found no differences between gender, or metro/rural location. The wide diversity of how elearning is delivered appears to be at the heart of problems with determining which types of instructional design and formats suit which contexts [2, 3] .
Many studies have also been limited by the quality of their evaluation of the impact of e-learning; few studies have measured the impact of professional development on quality of care [25, 26] . A recent systematic review found no studies of sufficient quality that reported on effectiveness of e-learning on patient outcomes [3] . Many studies have focused on measuring learners' satisfaction [27, 28] ), perceived knowledge acquisition [29] , perceived intention to change their practice [30] , or selfreported practice change [22, 31, 32] . In summary, however, perceived intention or knowledge acquisition are at the lower end of evaluation and e-learning, if it is to maintain its relevance, should move towards more objective and rigorous evaluation methods [2, 3] .
E-learning and health professionals' provision of chronic condition self-management support to patients As healthcare delivery relies heavily on the quality of engagement and interactions with patients, particular arguments are warranted for how person-centred health professional training should be delivered. In particular, there is a lack of research on solely web-based technologies to train health professionals in chronic condition self-management support [33] . This paper aims to investigate the available evidence for the effectiveness of elearning applied to the acquisition of the necessary knowledge, skills and attitudes of health professionals to effectively support self-management by patients with chronic and complex conditions. We begin by defining key terms and then provide a review of the literature on e-learning, generally, for health professionals.
Self-management is defined as what patients with chronic conditions do by taking action to cope with the impacts of their conditions [34, 35] There is growing evidence that patient self-management is effective at improving their emotional wellbeing, self-efficacy and changes to health behaviours [36] . However, patients' competencies and confidence in self-managing health problems may be limited and may benefit from self-management support (SMS) provided by others (eg. services, health professionals, family, friends, carers) [34] . Historically, SMS was initially defined as educational and supportive interventions provided by health professions to systematically help chronically ill patients best meet their physical, social and emotional needs in longterm self-care management [37] . It includes provision of education and information to improve health literacy, practical support and also support with problem-solving, motivation and goal-setting and goal achievement. More recently, this definition has been broadened to recognize the more holistic support that is often also present from other service providers and service types, and from family and friends [34] . In the United States, patients have stated their desire for SMS, with this identified as a priority area for quality improvement, and added to national healthcare quality indicators [33, 37] . Effective SMS requires a balanced multi-modal approach including patient education and collaborative decision-making in order to achieve mutually acceptable self-management goals [38] . A review of more than 550 studies [39] showed that SMS by health professionals improved patients' quality of life, symptoms and use of healthcare services (see also [40] ).
To provide SMS, health professionals require effective training and education to facilitate their knowledge of supportive resources, collaborative skills to work within a multidisciplinary team, communication skills, better understanding of patients' strengths and challenges, and insight into how living with chronic conditions could affect the patients' quality of life [41] . However, many studies have found that a large percentage of health professionals lack confidence, feel inadequately prepared or lack training materials to implement SMS in their routine practice [33] . In Australia, SMS has been difficult to implement within general practice due to high patient volume and time constraints within that setting [41] .
Most SMS occurs within primary healthcare settings such as General Practice (with care primarily delivered by GPs and nurses) or within Community Health Centres and Community Aged Care Services (with care primarily delivered by nurses, a broad range of allied health professionals, and support workers). For health professionals in these settings, a key focus is support for patients with chronic conditions; however, it is suggested that GPs, for example, might not prioritise SMS skills or be familiar with SMS principles, especially motivational interviewing, despite behaviour change skills being identified in chronic condition management guidelines as core skills for GPs [42] .
Working with patients with chronic and complex health conditions requires particular skills and experience, including highly developed communication and person-centered care skills to facilitate engagement and behavior change, and to work with multi-morbidity. This is likely to mean that training provided to these health professionals is done best using formats that maximize the uptake of these skills; ones that involve significant experiential learning, practice, critical reflection and feedback. Labeau, for example, has argued that elearning might be less appropriate when the goal is for learners to acquire complex emotional skills [9] , such as those required when providing patient-centred care to engage patients with complex chronic care needs in behaviour change to enhance self-management capacity. Recognising this concern, others have proposed the power of storytelling as a teaching and learning strategy within e-learning instructional design to engage learners emotionally and promote deep rather than surface learning [17, 43] .
Although the evidence for the effectiveness of elearning is growing, it is unclear which e-learning instructional designs and formats are best for teaching the depth of skills needed to work with patients with chronic and complex care needs. This literature review was undertaken with this particular lens in mind.
Methods
An integrative review method was adopted for this literature review, which was conducted at the end of January 2016. This method is broad and is distinguished from other approaches such as systematic reviews, metaanalysis and meta-synthesis because it allows for the researcher to combine data from disparate empirical and theoretical research approaches [44] . It involves four main stages: problem identification; literature search; data evaluation; and data analysis. Applied to this literature review, each of these stages involved the following:
a) The problem to be addressed by the literature review
The use of e-learning is now widespread for training and education of health professionals; however, there is a lack of clarity about which e-learning formats and approaches are more or less effective for teaching health professionals chronic conditions self-management support skills and why this might be so.
b) Literature search
A review of the following electronic databases was undertaken: Ovid Medline, Cumulative Index of Nursing and Allied Health Literature (CINAHL), PubMed, Scopus, Proquest, ScienceDirect, Web of Science, Informit and Education Resources Information Centre (ERIC). The search was based on an analysis of possible key text words and index terms used to describe e-learning in the context of SMS and health professionals. Test searches were conducted using identified keywords and index terms. Keyword combinations included: self-management support, self-care support, self-management support skills, self-administration support, self-monitor support, online learning, e-learning, web-based education, blended learning, computer-assisted education, continuing professional development, health professionals, health occupations, allied health personnel, community health workers, occupational therapy, physical therapy, speech-language pathology, medicine, nursing, pharmacy, specialty, podiatry, psychology, medical, nutritionists, physical therapists, and licensed practical nurses.
c) Data evaluation
Inclusion and exclusion criteria are outlined in Table 1 below:
The second author undertook an initial assessment of the relevance of the papers that were identified by the initial search on the basis of information contained in their title and abstract (n = 1505). After removal of duplicates, 52 papers were potentially relevant. The second author then accessed the full text of these papers and reviewed their contents for overall fit with the inclusion criteria. As part of this process, they undertook a further search of the reference sections of these papers to identify other research that may have been missed by the initial search process. Where there was doubt about a paper's relevance (for example, clarity around what constitutes chronic condition self-management and SMS), they concurred with the other authors to seek clarification on the assessment criteria. A final assessment of relevance was undertaken by the three researchers. They read each potentially relevant research paper and then came together to discuss and reach consensus about papers that fully met the inclusion criteria (n = 10), excluding those papers that did not meet these criteria.
d) Data analysis
All papers included in the study were categorised into qualitative, quantitative and mixed methods research, and therefore were separately reviewed using different critical appraisal tools to perform a broad assessment of their quality. To support this critical appraisal, the Joanna Briggs Institute (JBI) QARI critical appraisal checklist for interpretive and critical research [45, 46] was used to appraise qualitative papers; the JBI QARI critical appraisal checklist for experimental studies [45, 46] was used to appraise quantitative studies; and the scoring system developed by Pluye et al. [47] for appraising mixed methods research was used to appraise mixed methods papers. The appraisal process was conducted by the research team who met to discuss and concur on the final appraisal scoring for each paper within each respective checklist. We did not set minimum quality threshold criteria, as our aim was to identify any relevant studies, regardless of their quality. This decision enabled us to show the full range of quality of e-learning studies in the SMS field, even very poor quality studies, to demonstrate the gaps in quality and need for more rigorous research in this area.
A summative content analysis [48, 49] was undertaken by the authors to determine a range of tentative themes from across the included papers; that is, we used a deductive rather than inductive approach. We met to determine tentative theme areas of interest, upfront, and then independently reviewed the studies in order to explore usage, aligned with these areas of interest; known as manifest content analysis. The research team then met to discuss these themes for parsimony, resolving any disagreement through discussion and consensus between at least two of the three authors, and final themes were determined. We then undertook preliminary interpretation of the manifest data; known as latent content analysis, though this was limited by the diversity and small number of identified studies.
Results
Ten peer reviewed research papers were identified from the review process. Details of the studies, and their aim, sample, methods, major findings and general strengths and limitations are provided in Table 2 below.
Critical appraisal
Five of the 10 studies used qualitative methods. Qualitative research presents more subjectivity than quantitative research as qualitative approaches are established on diverse 3 intervention groups and 1 control group; after completing the education module, HPs recruited 10 people with asthma into the study and followed them up for 6 months.
The online module modelled the best practice in skill teaching, using a process of instructdemonstrate-practice, which focuses on the teaching factors that influence learning of motor skills. Scenario-based vignettes showed a HP and patient interaction where all the skills about the inhaler use were explained; HPs observe patients making errors and suggest appropriate action for correction. understandings of knowledge. Also, how the researchers interpret the data can influence the intervention results and the generation of study findings. For this reason, critical appraisal should focus on the congruity between study method, data representation and results interpretation. The JBI QARI Critical Appraisal Checklist [46] addressed each of these areas of concern. Table 3 provides the 10 questions that comprise this checklist and an assessment of the five qualitative studies against this checklist. Three of the 10 studies used quantitative methods. Their appraisal (see Table 4 below) indicates that none of the three studies met all of the appraisal tool criteria. The description of whether the treatment allocation was blinded to participants was absent in all three studies. Table 4 provides the 11 questions that comprise this JBI QARI checklist for quantitative research and an assessment of the three quantitative studies against this checklist.
Two of the 10 studies used mixed methods. [50] , while the quantitative experimental part of the study by Yank et al. was presented with insufficient description [33] .
Results of content analysis
Seven main themes were derived from the content analysis. These are outlined in Table 6 . Studies involved a diverse range of health professionals, including medical, nursing and allied health professionals (theme 1), matching all those professionals that are important for delivering SMS. Online learning timeframes were of varying length (theme 2). The contents of online learning packages were also varied and covered a broad range of important SMS capabilities [34, 35] including problemsolving, action planning, motivational interviewing, and goal setting (theme 3). Seven of the 10 studies noted a guiding theoretical framework to underpin the rationale for how the training was delivered and its foci. The Theory of Planned Behaviour was noted by two studies [51, 52] and psychology-based theories of behaviour change support appeared to underpin most training (theme 4). Surveys and semi-structured interviews were the main form of evaluation of learning and these focused on broad and more immediate subjective outcomes such as satisfaction, perceived intention to change practice, and perceived change to practice; that is, a comprehensive, multi-lens evaluation of longer-term impact of the e-learning on practice was not evident from the studies. Of note, five studies reported measuring patient outcomes, though the rigor of these measures was unclear [3] (theme 5). Several instructional design features or formats were identified and these reflected the desire to make the e-learning as engaging and interactive as possible [2] , and readily linked to real-world practice (theme 6). All 10 studies identified a range of barriers to e-learning that were also applicable to online learning in general (theme 7); though few solutions to these barriers were proffered. 1. There is congruity between the stated philosophical perspective and the research methodology
There is congruity between the research methodology and the research question or objectives
There is congruity between the research methodology and the methods used to collect data 
Discussion
Returning to the aim of this integrative review, the results show that the evidence remains unclear about which e-learning styles and formats are best for teaching the depth and range of skills needed for health professionals to work with patients with chronic and complex care needs to support their self-management of their chronic conditions. Apparent from these studies is that context is important. Although e-learning has many benefits generally that are also applicable to health professionals involved in the delivery of SMS, completely online delivery of learning within this context poses some problems, with limitations on the scope and types of SMS capabilities that can be taught exclusively and effectively using this format. In particular, practice and application opportunities, and time for reflection built into the learning process were identified as important components for learning about SMS. Blended learning was valued; that is, combining online learning components with face-to-face learning and practice within real-world practice contexts that also provided opportunities within the safety of the seminar or workshop learning space for reflection with peers, exchange of ideas, and feedback from patients, where available. The participants in Welch et al.'s evaluation of online motivational interviewing training -a commonly addressed curriculum topic in SMS training -stressed the importance of subsequent practice and reflection in the work context following the learning activity, as critical to reinforce skills [51] . The authors argued that there is insufficient evidence to identify an optimal approach to motivational interviewing training, though a Table 5 Appraisal checklist for mixed methods research [47] Type of mixed methods study Interactive Modules 3 [52, 54, 60] Visual and Auditory information 2 [60, 61] Web links 3 [52, 60, 79] classroom format followed by simulated or real-life scenarios is commonly expressed in the literature. Newton et al... found that a hybrid approach was preferred, using a combination of online and face-to-face learning for motivational interviewing -the former providing conceptual knowledge of the required skills and the latter providing the opportunity to practice these skills [42] . Bosnic-Anticevich et al's study comparing three models of delivery of training to staff in General Practice Networks in Australia to support patient asthma medication use (face-to-face standard, online, and face-to-face interprofessional education) found that technique demonstration was challenging for participants in the online format and therefore did a follow-up interaction with learners to address this [53] . Ruiz et al. supported the use of computer-based training in conjunction with face-to-face training to improve effectiveness and efficiency of education for the long-term care workforce [54] . These results demonstrated that, for some chronic conditions, some aspects of learning still require face-toface delivery to demonstrate and practice SMS skills. These aspects of learning about SMS were perceived as difficult to create within a completely online learning space. High levels of creativity in the use of discussion boards, audio-visual resources, and other online teaching tools would be needed to replicate the depth of learning suggested by the evaluation of these studies. Reasons for this may go to the very heart of the definitions of selfmanagement by the patient and SMS by health professionals because person-centred care is the fundamental underlying philosophical stance involved here, and knowing whether we are working in a person-centred way can only ultimately come from the feedback we receive from patients. This is arguably the most powerful learning tool within the SMS learning space. For example, LeRoy et al.'s environmental scan of SMS learning resources found that 17% were interactive web-based tools and 13% were videos (eg. of motivational interviewing); however, most were print materials, in English [55] . They developed three brief videos to illustrate 'what, why and how' to do SMS. When they tested these with health professionals, they found that more videos of patient interactions were needed because they were deemed by participants as the most compelling methods to foster their learning.
Sassen et al. appear to have understood this need for practical, 'real world' examples of worker/patient interactions and tried to overcome it because their study of online learning to support decision-making and selfmanagement attempted to actively bring both health professionals (nurses and physiotherapists) and their patients into the online learning space. They did this through a series of four short modules completed together, aiming to integrate the clinical care provision space and the learning space [52] . Their results were quite mixed and ultimately showed poor uptake of this intervention, with less than half of intervention participants using the online modules, and no differences in behaviours and intentions found between them and the control group who did not undertake the online learning. The way the information was presented was proposed as the reason for this study's low participation and high dropout. The quality of web-based materials and their ease of use across varied learner populations, with differing technological experience and access, present significant challenges in creating SMS resources.
Interactivity also appeared to be a particular importance to learning for SMS, and has been noted for elearning and face-to-face learning, generally [2, 50] . For example, McLeod et al's study of web-based Interprofessional Psychosocial Oncology continuing education, found that a web-based platform with real-time seminars, discussion boards and multiple audio visual resources that privilege first person illness narratives were important elements in expanding knowledge and changing attitudes about interprofessional practice and person-centred care [56] . Ladhani et al's study of online modules with use of role-play found that it encouraged distributed participation [57] . A Canadian study of online inter-professional education modules [58] concluded that there needed to be dedicated time and space for e-learning in the work environment, and that e-learning needed to be integrated with existing professional development activities and opportunities for learners to practice the skills learned online. In their discussion paper on best practices for learning with technology, Pilcher & Bradley stressed the importance of interactivity during the learning process, problem-solving, application to prior knowledge and experience, reflection, and also multiple senses stimulation as important for the development of higher order thinking [59] . They argued that, "Interactivity is the key. Participants must interact with the content to retain knowledge and apply it in the work setting" (p.133; see also [2] ). They noted the emerging science of 'brain-based learning' , that is, design that recognizes difference between working memory and long-term memory storage and the types of learning activity design used. A systematic review of 72 studies of e-learning in medical education by Lewis et al. [19] made a number of recommendations to improve the rigor of e-learning. These included: well-defined goals and objectives determined by a clear understanding and assessment of learners' needs; careful consideration of situational factors such as learner characteristics, resources and infrastructure, sustainability, and alignment with other educational programs; rigorous evaluation of effectiveness built into the design of the e-learning activity from its inception; it should be based on sound pedagogy to enhance and ensure critical thinking and reflection skills, use cutting edge technologies, and accommodate different learning styles, needs and preferences [19] .
The findings of this present review were consistent with Lewis et al's previous review [19] in that they confirmed a number of known practical benefits of e-learning which were again linked to the profession, context and purpose of the learning, and which SMS capabilities they were designed to teach. For example, Newton et al's study with GP registrars relied on selfdirected learning, with e-learning activities designed to enable short learning sessions of 20 min or less, tailored to the preferences of this professional group [42] . Alternatively, Heartfield et al. designed online modules targeted primarily at GPs which have been predominantly accessed by nurses working within the General Practice setting [60] . The modules are each up to 6 h duration with the functionality to save progress, providing learners with the opportunity to repeatedly re-enter the online site to complete the modules, i.e. stop and start learning. Allowing learners to "go back and forth, double check and pick up where [they] left off" was highly rated [60] (p.289). The flexibility afforded by e-learning was valued in the General Practice context where time constraints were of particular concern and it is recognized that learners in that setting would usually complete the modules outside of working hours. Participants also valued the flexible, self-directed ability of e-learning, and importance of authentic scenarios. Bowler's study involving community matron nurses undertaking online training in SMS found that this format was useful to reinforce existing skills rather than learn new skills [61] . Ruiz et al.'s study of e-learning for nursing home/aged care staff in Alzheimer's disease care noted the lack of qualified trainers and time and financial pressures associated with releasing staff for training meant that e-learning offered potential solutions [54] . Of the nursing participants, 92% were experienced computer users. The seven modules were relatively short (20-30 min each), with a clear format that included an introduction, identification of issues and potential solutions, with a practical exercise to finish (a true/false quiz). Although they did not measure impact (only knowledge, selfefficacy, attitudes/satisfaction and intention to use in practice), they found significant improvement in selfefficacy and attitudes towards care, and satisfaction with the e-learning format; it seemed to suit this workforce and context well (busy people on the run). A rich multimedia and high level of interactivity was also important.
The profession, the context and the target of learning have been shown to be important in existing studies of health professionals and e-learning. For example, a Dutch study with vascular surgeons [62] found that they valued the interactivity and videos of techniques, in particular, and expressed a strong interest in blended learning workshops involving preparatory modules followed by a face-to-face workshop practical session for teaching and practicing techniques. A US study [63] of online mandated modules for medical staff to comply with facilities' requirements is an example of the type of learning that involves compliance and monitoring signoff of completion for bureaucratic purposes that is suited to online format (see also [64, 65] ). A study conducted in developing countries for 98 nurses learning about newborn care [66] found that online combined with hands-on skill enhancement was acceptable and useful and significantly increased their knowledge and skills. Whereas, a UK study of online training in psychological treatments with 183 therapists found that this professional group had little interest in connecting with others online; they were very individual learners who wanted detailed information of how to implement treatments and preferred a 'human' host, not an avatar [67] . Alternatively, a Canadian study on adapting online learning for Aboriginal Public Health Workers [68] found that employer support was important for recruitment and retention, as well as use of office equipment and work time, and supervisors showing genuine interest and flexibility. A UK study of 60 healthcare professionals undertaking online learning about patient safety [69] found that the sensitivity of the topic and culture of organizations was a highly debated topic in the discussion boards. Each of these examples points to the importance of authenticity of learning materials to the context in which learning is applied to practice [70, 71] .
Other considerations from the broader literature on e-learning are likely helpful to consider for further research in this area. For example, Shaw et al... have proposed a Knowledge-Process-Practice model to guide the educational design of online postgraduate medical education and stressed the importance of applying underlying educational theory to that design, to ensure behaviourist (stimulus and response learning) and cognitivist (perception and the mental transfer of meaning) requirements are met within the content of e-learning materials [72] . Wheeler et al's study with community pharmacy staff and mental health consumers and carers offers a comprehensive series of intervention mapping steps for development and evaluation that show promise for the development of SMS e-learning [52] . Shaikh et al. [11] and Smith [71] provide useful discussion of the types of learning styles to consider when developing e-learning, drawing on theory developed by Kolb. Smith's study with 217 nurses found that all four styles (accommodators, assimilators, convergers and divergers) were represented across their sample, though a larger proportion were accommodators; that is, more likely to, "desire hands-on experiences, carry out plans and tasks and using an intuitive trial-and-error approach to problem solving" [73] (p.49).
Lister provides useful tips for effective design of online modules [74] . Although these ideas were not applied specifically to health professions, a number of core qualities of value to health professionals are apparent. These qualities include: ensuring variety of formats to offer choice and engage people with different learning styles; authenticity and reflection to promote coherence and meaningfulness and sustain interest in the learning activity; and built-in learner self-assessment activities to enable immediate feedback, review, higher order thinking and promote successful learning. Likewise, Twigg's work on blended learning is also worth considering here [75] (see also [76] ). Twigg outlined 4 models for structuring e-learning and face-to-face learning options: the Supplemental Model maintains traditional course structures supplemented by e-learning resources and activities; the Replacement Model substitutes some face-to-face contacts with e-learning activities and communication; the Emporium Model replaces formal lectures with elearning resources to foster enquiry-based learning strategies; and the Buffet Model allows learners to graze through a range of learning environments and activities.
A final consideration is worth noting. Wheeler et al. argued that rigor in determining the content upfront with end-users is important for SMS education [52] . They chose experiential learning techniques with consumer and carer narratives to challenge pharmacists' held beliefs and attitudes; that is, they, "employed emotional and affective pathways to understanding rather than solely utilizing traditional didactic techniques" [52] (p.262). This approach prompts the question of whether SMS is an area that requires this form of learning to challenge cultural attitudes about health professional expertise and promote deeper learning [17, 43] . Given a central tenet of chronic condition self-management is partnership and that patients and health professionals have expertise to bring to the interaction, such an approach is likely to be warranted. The broad literature on the benefits of consumer involvement in healthcare research, education and practice is well established and would therefore strongly support this recommendation [77, 78] .
Conclusion
The development of e-learning options for the delivery of SMS continuing education to health professionals is a relatively new and growing area, as shown by the limited number of studies identified by this review. There is still much to understand about how best to deliver elearning in this space. This paper has identified a number of areas that warrant further investigation and suggested that the context of SMS for patients with chronic condition matters to how learning is delivered, to ensure partnership and person-centred care. Further creative approaches and their rigorous evaluation are needed to deliver completely online learning in this space. For now, few e-learning approaches appear to overcome the high levels of interactivity, reflection, practice and application to practice that are needed to learn how to deliver effective SMS to these patients. Blended learning, combining online and face-to-face components, is suggested as the best way forward to overcome these needs. 
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